Abstract: Assessing trends of hydrologic variables related to both hydrologic processes facilitates accurate water resources forecasting, especially in arid and semiarid regions with high evaporation and low rainfall volume. In this study, spatial and temporal trends of six hydrologic and climatic variables, viz. rainfall, evaporation, streamflow discharge, temperature, wind speed and relative humidity and also the ratio of annual potential evaporation to precipitation (E/P) were analysed at a monthly and annual scale. Moreover, the relationship of relative humidity, temperature, rainfall and wind speed trends with evaporation trend was investigated. Results of the study revealed the absence of significant temporal trend in precipitation, temperature and wind velocity for the majority of months, and the presence of upward trends in relative humidity and evaporation values as well as downward trend in streamflow discharge in some months. At an annual scale increasing evaporation and decreasing stream flow discharge trends were observed at most stations, which means that the region will be confronted with more severe drought conditions in future. Also, the result of Spearman's rank coefficient revealed that the temporal evaporation trend is not related to wind speed, temperature, relative humidity and rainfall trend. Moreover, the spatial trend of climatic and hydrologic variables indicated the similarity of evaporation and relative humidity trend as well as wind speed and rainfall trend.
Planning for water resources management projects depends on observational and historical hydrologic and climatic data (Chen et al. 2007 ) as well as powerful analysis techniques necessary to identify hydrological behaviour of watersheds. In this regard, assessing trends of hydrologic variables related to both hydrologic processes facilitates accurate water resources forecasting (Istanbulluoglu et al. 2012) especially in arid and semiarid regions with high evaporation and low rainfall volume. Concerns about climate change impacts (IPCC 2007) on the behaviour of hydrologic variables tend to extensive studies to specify trends of hydrologic and climate variables (Burn et al. 2002; Partal & Kahya 2006; Xu et al. 2007; Gocic & Trajkovic 2013; Dimkić 2017; Şen 2017) . For instance; analysing the streamflow trend in some parts of the world explained a significant or insignificant trend (Douglas et al. 2000; Lins & Slack 2005; Petrow & Merz 2009; Stewardson & Chiew 2009; Stahl et al. 2010 Stahl et al. , 2012 Niazi et al. 2014; Chen & Grasby 2014; Zhang et al. 2016; Myronidis et al. 2018) and identifying the trend of climatic variables such as precipitation, temperature, evaporation indicated an increasing or decreasing status or non-existence of climate change in each region (Partal & Kahya 2006; Modarres & Silva 2007; Miller & Piechota 2008; Kumar et al. 2009; Xu et al. 2010; Wang et al. 2012; Jhajharia et al. 2014; Sharma & Walter 2014; Gajbhiye et al. 2016; Yang et al. 2017; Toride et al. 2018) . Assessment of a trend in any system variable for investigating the water budget system is a necessity (Istanbulluoglu et al. 2012) . Moreover, evaluating hydrologic trends in man-made conditions such as urban catchments revealed a land use change and effects of climatic variables simultaneously (Braud et al. 2013; Sun et al. 2016) . The trend tests are classified into parametric and nonparametric, and mixed types. Parametric tests are powerful and more sensitive to detect significant trends than nonparametric tests, especially for small sample numbers (Meals et al. 2011 (Mann 1945; Kendall 1975) has been applied to assess the importance of a trend (Douglas et al. 2000; Yue & Pilon 2004; Bouza-Deaño et al. 2008; Drápela & Drápelová 2011; Şen 2013 ) and the significant positive autocorrelation of Mann-Kendall result has been removed by applying the theoretical relationship (Hamed & Rao 1998; Hamed 2008) . This test has been applied to detect trends for environmental, meteorological, and hydrologic variables (Liang et al. 2011; Gajbhiye et al. 2016; Sarita et al. 2016; Yang et al. 2017) .
Human activities and climate change may affect the hydrological behaviour of the watershed and this study highlights climate variables and hydrologic trend of the region for this purpose. In spite of many researches on trends of climatic and hydrologic variables such as rainfall, temperature, and streamflow discharge, the trend of relative humidity and wind speed was studied in few researches (Kousari & AsadiZarch 2011; Şimşek 2013; Tabari & Talaee 2013; Eymen & Köylü 2018) and their relationship with evaporation trend has not been investigated in arid regions. In this study, spatial and temporal trends of six hydrologic and climatic variables viz. rainfall, evaporation, streamflow discharge, temperature, wind speed and relative humidity and also ratio of annual potential evaporation to precipitation (E/P) were analysed at a monthly and annual scale and finally the relationship of relative humidity, rainfall, temperature and wind speed trend with evaporation trend were investigated. Statistical analysis. In this study, modified MannKendall (MMK) test was employed to analyse the temporal monthly and annual trend of rainfall, streamflow discharge, evaporation, temperature, relative humidity and wind speed whereas the trend of the annual ratio of evaporation to precipitation, the aridity index described by Budyko (1974) , was applied to describe the spatial and temporal trend of runoff production in the region. In Budyko's aridity index, runoff occurs when the ratio of E/P < 1. Moreover, the annual spatial distribution of runoff potential and other variables were obtained by Arc-GIS (Ver. 10.2, 2013) . Also, Spearman's correlation coefficients were applied to investigate the relationship between evaporation and other climatic variables such as temperature, rainfall, wind speed and relative humidity.
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RESULTS AND DISCUSSION
Temporal trend. For rainfall, on a monthly basis, a declining trend can be seen in May and April at the 15 Khordad Dam station and for Aghalak station such a trend is observed in May and December. Also, there is a declining trend at Koohesefid station in February and October whereas Salarieh station has a decreasing trend in September and August (Figure 2) . On an annual basis, all stations are without trend (Table1).
Streamflow discharge at Aghalak station has a decreasing trend in May, August and September while Emamzadeh Esmaeel station shows a downward trend in May, April, March, January and December. At Emamzadeh Abdollah station, there is a trend of decline except for February, January and December whereas at Sanjegan station a decreasing trend can be observed in May, April, January, March and December. At Shadabad station, there is a decreasing trend in all months except for October while at Ghomrood station the declining trend exists in June, May, February, January, December and November. Toghrood station has a decreasing trend for all months except for two months of October and September and also at 15 Khordad Dam station, the downturn trend can be seen in July, June, May, February, November, September and October (Figure 3) . At an annual scale, the declining trend can be seen at five stations viz. Emamzadeh Esmaeel, Emamzadeh Abdollah, Sanjegan, Shadabad and Toghrood (Table2).
As can be seen in Figure 4, (Table 1 ). Figure 5 shows the results of the relative humidity trend on a monthly basis. At 15 Khordad Dam station, there is an increasing trend in August, April, March, February, January, December, November, October and September while at Aghalak station an increasing trend can be seen in January and September. At Koohesefid station, there is an increasing trend in all months except for January, March, December and September while at Salarieh station there is an increasing trend in four months of September, August, December and October. The annual trend analysis Analysis of the trend of temperature ( Figure 6 ) at a monthly scale at 15 Khordad Dam station revealed an increasing status in June and May while no trend can be seen at Aghalak and Koohesefid stations. At Salarieh station, there is an increasing trend except for the months of April, December, November and October. At an annual scale, the increasing trend can be seen only at Salarieh station (Table 1) . Also, the wind speed on a monthly basis has a decreasing trend at 15 Khordad Dam station in August, July, June and November while at Aghalak a decreasing trend can be observed in August (Figure 7) . At Koohesefid and Salarieh stations there is no trend whereas: at an annual scale, a decreasing trend exists except for Aghalak (Table1). In the study area, the value of the annual evaporation to precipitation ratio (E/P) does not show any trend at 3 stations, viz. 15 Khordad Dam, Aghalak, Salarieh whereas only one station named as Koohesefid has an upward trend (Table 1) .
Spatial trend.
The values of the spatial mean annual evaporation trend show that a decreasing evaporation trend from northwest to southeast is similar to the relative humidity trend. As can be seen in Figure 8 , relative humidity and rainfall trends vary from northwest to southeast similar to each other. Moreover, wind speed and rainfall trends are similar to each other while a decreasing spatial temperature trend was revealed from northeast to southwest. Also the values of streamflow discharge trend are increasing from west to east and the trend of annual evaporation to rainfall ratio is decreasing from south to north.
Relationship between temperature, relative humidity, wind speed, rainfall and evaporation. Spearman's rank correlation coefficient was used to study the relations of evaporation with climate factors such as temperature, wind speed, relative humidity and rainfall. The results indicate that the relationship between the evaporation trend and four factors such as rainfall, relative humidity, wind speed and temperature is not significant (Table 3 ). Changes in hydrologic and climatic datasets could be assessed by statistical significance testing Hannaford & Buys 2012; Sayemuzzaman & Jha 2014) . Results of this study revealed a temporal decreasing trend in rainfall at a monthly scale whereas no such trend exists at an annual scale. The evaporation trend analysis on a monthly basis verified that all stations except for one station (15 Khordad Dam) have an upward trend. Moreover, on an annual basis, two stations have an increasing trend and 15 Khordad Dam station has a decreasing trend again. As described before, all climatic stations were located in a nonhumid environment. As a result, the decreasing trend of evaporation at 15 Khordad Dam station was not a good index for potential evaporation and may explain a powerful signal of increasing terrestrial evaporation (Brutsaert & Parlange 1998) . The increasing trend emphasizes the necessity of implementations for reducing an evaporation rate in the region. The analysis of temperature trend shows that two stations are without trend while others have an upward trend at a monthly scale in some months. Moreover, at an annual scale one station has an upward trend. The difference in temperature and evaporation trend verified that the evaporation rate is not controlled only by temperature (DiBaldassarre & Montanari 2009) and the existing upward trend of temperature at some stations could not necessarily explain a significant increase in the evaporation trend. The investigation of relative humidity trend verified an increasing trend at all stations at a monthly scale whereas two stations were observed with increasing status and the rest showed no trend at an annual scale. A decreasing trend of wind speed was observed in half of the stations and the other stations were without trend at a monthly scale whereas at an annual scale a downward trend existed except for one station. The increasing relative humidity trend and decreasing wind speed at some stations agreed with Eymen and Köylü (2018) results. Applying Spearman's coefficient for realizing evaporation trend relationship with other climatic variables trend resulted in the P-value of more than α (0.05) which verified that the relation of temperature, wind speed and relative humidity trends with evaporation trend was insignificant at the level of 0.95. As changes in water availability that originated from changes in precipitation may affect an evaporation trend (Mao et al. 2015) , in this study the relation of precipitation and evaporation trend was investigated at the significance level of 0.05 which revealed that there is no relation between precipitation and evaporation trend.
Detection of the streamflow discharge trend indicated a declining trend at all stations at a monthly scale and in five of the eight stations at an annual scale. In most cases an increasing evaporation trend corresponds with a decreasing streamflow discharge trend, which highlights the effect of climate factors on hydrologic variables. In the majority of cases the non-existence of temporal trend for the evaporation to precipitation ratio also revealed the variability of runoff production in the region. The investigation of spatial trend verified that an evaporation trend is the same as relative humidity and is not similar to the temperature and wind speed trend. Also, rainfall is correspondent with wind speed, which emphasizes their same trend direction significance in the study area. Moreover, the evaporation to rainfall ratio and streamflow discharge trend are not the same, which revealed that produced surface runoff in the region does not affect streamflow discharge.
CONCLUSION
Using the Mann-Kendall test the present study analysed spatial and temporal trends at an annual and monthly scale in wind speed, relative humidity, temperature, evaporation, rainfall and flow discharge in the study area located in Qom province. The results revealed the absence of significant temporal trend in precipitation, temperature and wind velocity for the majority of months, and the presence of upward trends in relative humidity and evaporation values as well as downward trend in streamflow discharge in some months. At an annual scale increasing evaporation and decreasing streamflow discharge trends were observed at most stations, which means that the region will be confronted with more severe drought conditions in future and emphasizes the attention to climate change and water resources management. As a result, anthropogenic activities such as land use change and groundwater overexploitation which may affect streamflow discharge and evaporation rates should be paid attention. Also, the result of Spearman's rank coefficient revealed that the temporal evaporation trend is not correlated with wind speed, temperature, relative humidity and rainfall trend. Moreover, the spatial trend of climatic and hydrologic variables indicated the similarity of evaporation and relative humidity trend as well as wind speed and rainfall trend.
